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Public Summary:

Although congenital infection by human cytomegalovirus (HCMV) is well recognized as a leading cause of neurodevelopmental defects,
HCMV neuropathogenesis remains poorly understood. A major challenge for investigating HCMV-induced abnormal brain development
is the strict CMV species specificity, which prevents the use of animal models to directly study brain defects caused by HCMV. We show
that infection of human-induced pluripotent-stem-cell-derived brain organoids by a "clinical-like" HCMV strain results in reduced brain
organoid growth, impaired formation of cortical layers, and abnormal calcium signaling and neural network activity. Moreover, we show
that the impeded brain organoid development caused by HCMV can be prevented by neutralizing antibodies (NAbs) that recognize the
HCMV pentamer complex. These results demonstrate in a three-dimensional cellular biosystem that HCMV can impair the development
and function of the human brain and provide insights into the potential capacity of NAbs to mitigate brain defects resulted from HCMV
infection.

Scientific Abstract:

Although congenital infection by human cytomegalovirus (HCMV) is well recognized as a leading cause of neurodevelopmental defects,
HCMV neuropathogenesis remains poorly understood. A major challenge for investigating HCMV-induced abnormal brain development
is the strict CMV species specificity, which prevents the use of animal models to directly study brain defects caused by HCMV. We show
that infection of human-induced pluripotent-stem-cell-derived brain organoids by a "clinical-like" HCMV strain results in reduced brain
organoid growth, impaired formation of cortical layers, and abnormal calcium signaling and neural network activity. Moreover, we show
that the impeded brain organoid development caused by HCMV can be prevented by neutralizing antibodies (NAbs) that recognize the
HCMV pentamer complex. These results demonstrate in a three-dimensional cellular biosystem that HCMV can impair the development
and function of the human brain and provide insights into the potential capacity of NAbs to mitigate brain defects resulted from HCMV
infection.
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